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(54) MODULE TYPE SECONDARY BATTERY, AND 
MODULE TYPE SECONDARY BATTERY UNIT 

(57) Abstract: 

PROBLEM TO BE SOLVED: To change output of a 
module type secondary battery, and change discharge 
time of it by using a cooling device in which heat 
radiation quantity is decided in accordance with 
temperature change of the module type secondary 
battery. 

SOLUTION: For a module type NaS battery, plural NaS 
batteries 5 are contained in a heat insulated container 
3 to compose a module. In this case, a changeable 
conductance type heat pipe 15 of which heating part is 
embedded in a heat collecting bottom plate 10 at a 
bottom part of the heat insulated container 3 is 
provided, and the whole body of the module type NaS 
battery is heat-radiated and cooled by. the changeable 
* conductance type heat pipe 15. 
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X * y jL-yPfclftS Uz* ^-^SZ&^riMcfc i > 
T. 

[St#«4 ] Met- nam 7-«. 

mms&wt xmm itbtzmmM 3 lafso* v*.- 
laraos 5 ] mtet- ham r«±, twmm&ixsi 

^awfrfcias^ L^mmx'hmizmA 
«>&»fcKR$*u *<o*B83£-t?taAM rasfttwiasB 

ummmz^xmxzx^) hfcRwtwaosse 
im$M 1 0 j mims<D'j?%< t it-^Kommtm 

[ mm 1 1 3 mie^ < 1 1 1 oosnuffrssH 

«fc»«M-6fflHT*.*it«JHl OSKOTj/'a-^i 



I ffcRJB 1 2 3 13ffig35*>±H Sr^si L . aSLhfflffi 

t ifi^n 1 3 ] m a^ffli o ss«=*tAS *itne»M 

aaidftjrr & ^ticiD, fljiat— h am r<r>mm 
ffifemnz&febtim&m 1 2at<oty*-Hi3 

mma±iz±^ i tzm^za ^xi±. mmum 
c# 3 «E«i*H<o«iwsrtTtf5±#t=jB txmn lx 

jiam&coi&mtfmittmmikiEL&ttTiz&T uz%>inz 
ts^xu. mit-b'w^mmizm'Ks.i* 

mm. 

.iMEfcHBi-rs 4-eii, mnesc^ftA 5 fiiah - h am r 
<7)-*mmzm-s<&x'h&tz#)W.®mzmL. mi 

mm®Aimw%#m<QwmfiT<?)± i mziiiixm 

[ft*Ji l 7 ] tlfiat^i-^Mz^^coiaSii, 

asowtiiioia«* t «asiB«36» t>mzm$miB&t,z 
%mtt&x'\i. mm^mimwmmnmmnx' 
mrizm ixw>vx^< tn^MMizm i. wa- 
9^m^M&miiimm^&mz.mmx'i±. m 
la&fa^miiet- h am rwgf«t:i^< mx-h 
hizm&i&mmzm^xwT^h i o ws^s-n. 

[ 1 8 ] it ^jb i jbM 1 7 <ort<offn*» 1 mz 

^ixjL^yh^m&uzzk^mit-ti^^-^ 

imm 1 9 ] Mia* v*-f\,Mz.&mM>.tmi*- 
i/>7mzm.®mzw®L. mm-t&^z.-timzjx 
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immto. &-imm<7>'t>!ki l z£mti i z'&&£d< l zE. 

122IHfc#**HIirc*4- t *«BktJty*-* 
[00013 

mm ( vat, n a smjttt > ^a&miiwfcsra 
Kimwtm-& * ^ j-- ^ x-h -> 

cut*. 

10 0 0 2] 

ft U »J - yfrx ffijgtfiiJn 

swsrwwi. m&m*t>Mtitt&&izmmtihti 

v>!>„ 

[ 0 0 0 3 J «*OM»4aaEfflfcit«LTS» 

mcom^mmz^m^m^txar) . wnm^^ 
ut. ±j£itzmmmcomL^mizi>i&bt>i'&m<7) 
maBmwitzsbizsmzti&tztb. m^f-^ 

co oo4] LKtfiz. mumminm jwl 



mizmcohh^mizm^mm 1 . s^utna 

5. 

[0005] znxozmjijmi'Z.T&t ix. m% 

x*Jl>^-cr>m. (3fcH) t*Hi (SW) 5r'^93 
[0006] ^h'J ^A-^mift ( N a 

2 4 fc^-r . 

c 0 0 0 7 1 ±.&ifzzttmmiz&^xi±, 
->xnm*tenmi$:±ftmth . «ft**<o±jMi« 

C 0 0 0 8 ] iiO«?g«SjK_t:#(Cff ^ €^^C0(ST 
»i. *ZiK«»«fHftilBE<^i^ (02 3^02 4 # 

2 6tSrr. 02 5SO r 02 6tiWf. *^iag* { Jt 
T LT V \ < i i: jfiWp h . 

[0009] U3t*?-> T . ~»:S?fto»^^*ti#-t§(c 
(±, Zl»^iftW«?ftiiJKS:jiiEaKt:*tm-a^3!p'J> 

[0010] i&uzzimmnm/m-xtt. n a 

[0011] #fiJ£N a S^ffiCOflUitOV^TiiBW' 

02 7tcj:wf. mmiimmmzLx&t), 

+'C^f»-fh'J^A® (ftffi) 10 0, (IE®) 
10 1. ^-^T/US-ff (tt««) 1 0 20)Jgt3lft£ 

5*iTv^*. ifc, <-^r*stti 0 2rt«5fc:ii. 

0 3 i: ^ ^ ^M^^'ItZ^ $ ilT ^ 6 . 
[0012] Na SSffiJi, S«^a^?femB$(CfcHT 

WFlzm-&<n®ftZ'ntc o * ?%bh. mrnmzts 

^Tt4. i-bU VJ^m 1 0 00)1- h U »>A^hg5lolgSC 
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2 w^ii l , -e ntamm 1 o 2 cobehs t>* j^sss** 

t> 31 1> *vC £ fcl^ k £fc L- T Zm tt > U •/ A k * 

jj-y{4, 0 2 2rii-5t-f h'J 

?Affil0 0ffi!Kf£»U 514nWi>ttt»$^<? 

[00131 ±5* u** • aatftf^ttf*'? n a sm 

M±m&ftm5imi& (M2 3fc5cf 4 oiz3 0 0°C-3 
5 0-C) X'htt*b. #«ffi**^fcLT»h!8®SKJK 
IrtU txa-A't LT«J8LT^6. H2 8J4. 

[0014102 8K4*Uf , t^A-A-ffljlON a S 
l;* ( N a S?yj-)Hi) 1 1 0(4. 
fcjft&»f*ffiS« (IWJSSiliMtS (±) 1 

1 1 , (T) 1 1 2k ) * 

tf U *gK8!&» (T) 1 1 2n««:StttSttScSSl 
1 3*flM.TV>*. dom^gW^Hl 1 3tt. 
f&» (T) 1 1 2<0KakOT^5-^ji l WM!UK«i 
1 4_tfciB«;3fu ftft<n#«ifel 1 5 

v^WGwrnztix^i,. mknmMi 1 5*4, 

%MB£^L^»-(3m») 1 1 6^4 9H€S-h.T^ 

[0015] %m(®m (T) 1 1 2«Wfi»t^«B 
fc(±, ^fxmg«fc-^ 1 1 7Rtflgfflt-* 1 1 8 
#l£tt£>fu rtOUSh-^ 1 1 7»tf JgtBt-? 1 1 
8 £4 <O^Ja.-iV^cr,U^yhu-)Vi^j:oii 
■3&fir-»Tv*4. =5ri>\ t-**B3s£*tr* 
itifftt. IMS (T) fflHomiifLl 1 9£jit 
T±ffi 1 2 0 k iZtmizJR 0 iHSflS 4 0 lz%i X ^ 
h. 

[0 0 1 6] Wt^X. ±MLtzNaiS^Jy.-^mm<0 

mmrnmitz^xmrn-th. 

[ 0 0 1 7 ] N a S?y A -*m!)^(7)Mll tSM 

m^^^yvatmzmizx-ixm&r) . %m/%m 
mommmmmz 4 ^x^-ti . jauitt, 

[0018] tn, mmoftfmmt. fiat**e, 

mtz&o. m&mimrTi «w«H2 6#jb) . 

Zeotmb. jl»eDNaSti/'jL-;^»ftT'<4 s JSiE^ 
»IB«*««Rtt, ±>£U:4 3£3 0 

0T;~3 5 0*aggrej>?>. 

[0019] N a St^jL-rt^OffiK'Sf 



£3 0 01CfcK£U M^i^NaSty'i- 
/l**J5ft*SK«: 3 5 OtaaTtRJ&fi-i ktfttg 

[0020] i<7)4 5 N aSty'a-iUjlWW 
5: 3 0 0X>-3 5 0X:CSS-t&^J6W4. N a S^v 

&3fc. NaSti^-/l^iffiO&iP(4. flfltt 
[0021 ] feLhj£^.?t i^^SjCtC 4 SNaS^y 

i-;^ffiwmifti&£<oa£#£0 2 9 (c^.t . COEI2 
9£#{IL3:A*^ Hg«NaStya-;Hil 1 0 

[0022] (1) m$fi&»iftK£D<gS| 
N a S^A-A^t 1 1 0#tt*£BlttW-4 k . Sc« 
^SSmTiaSTsa ( Jf 3 0 0 r ) «0N a S «?fiO«aS 

tl -t2 ) . 

[0 0 23] L*>L^A { ^>. NaStyj.-)HIl 1 
0 <7)K&fc&.Tmiffi%(7mmm ( Tmax : 3 5 

o«c) &.T£%&£diz. tftonzmmBS (±) 1 1 

iaV*2BB»aW (T) 1 1 2*^<7)SSS*5:PtSL 
(±) 1 1 lRl«ffiB«S»» (T) 1 1 2Sri&iH-£ 

mmvmsnmmz* o&mmm&mzftx^z. 

LtztfiX. HmMTtef (B#P^t2 ) iz&UXli, Na 
S?y'i -/yaffil 1 0<0a^Taa{4. rTma<Tmax 

[0024] ( 2 ) Sfefi^HU^S^ta 

sk^sess (±) 1 1 lauwsBaiKss (T) 112 

^>3E«^7^f (B#Ht4 ) {C*>^Tt. NaSty'a- 
A4Ktl 1 0<oa«J4^tffiTUTV^< (3tm^{4 

[0025] -eLT. N a Sty'j.-;l/fift 1 1 0^?S 

K3E«»rt»k»»tftftfcfflnifb-^ 1 1 7StXJgffih 
-^1 1 8£IB»$-£TNaS ; ty'". a .-,/Hflfil 10c0 

( t6 ) «aUETsa' kTsak^JI 
At(4, At = 0'Ck=5r&. 

[0026] ja±iiKJt 4 N a Stya-^|i 



(5) 



#l*W9-2 98070 



[0027] Wl4tii<0N a smiftSrlt 

%3 ( ft* 1 0 ) «*ijfC 1 O^JL" -y h fc L 
TfflV>S 22 H3 0 (a) (i, NaSty'^ 

-/KM 1 3 0 £ 3 S8l^±tf /SS jl ->inMi-~ -y 
M 3 1 2rKi^WC*1-IEMIll ;/\x-/UDM^;fri6] 
»7)llffi£iE®i -th ) X'fo 9 , ( b ) t±, **me 

-;n«i-7 m 3 i *mwimz7fk-tmmmTh$>. 

[00 28] 03 0 (a) &XS (b) fcitof, Jy'i 
-/^il-z- r M31I1 ^Sm^^-^^^l 3 
2l*l2:g|£fl§Si-?-?>:MT ( ij*«||UM27l230 

( a ) #10 SlA'^o^fc ± <y^aJ^^^*JW(C>- 

a 3 1 <7)^->->?'i 3 1 rt^is^ii^^aismji. & 

^Ejol-zH 3 2P H 1«:^SrjiSSt LTStfx&<. 
[0029]-*, «?ffitSW^ 1 1 3 rtco^mmffi 1 

l 5*^ti, *^Kr^Ss (±) 1 1 iatx*^»i^ 
#1 (T) 1 1 (132 7 + 

1 3 o mzwaiz, <%m^.mz i. Kh . 

[00 30] iOi^fcLT^S/A-^mfSl 30*^ 

1 3 2^a5^ga J ^-| ) j ; 3 ( c^ 0 -cv^„ 
[0031] 

[0032] ( 1 ) N a v ^-/HlMteaj^S.lX 
(i, N aS^^'i-;K?ft7!)^cOS:»l:i;li?fi@f!|5^cO 

mx-bhzb) mmztx^ikfeztitzmmim 

^<i&%MW)3tX'h%. Ltztf-oX. miA<7m^ 

i -t2) £%t&c\k!,ztc&. mm. m29izfsM 
n-c^-r <t at, n a smmm^ms.^ma^i t , 

ffi&$fcr>-<&m±%*-7&%mz±%l (CI ) , 
£TL£32:fc(;:&6„ 02 9*>^^SJ:-5 

t. K«^o?aK±#*-yii, smu^i ( ti -t2 
) -cmas&itii&gtji-r & k ^ o jte-w -yxhh tz 

to, &m«fra£ltJD$-ti-££: (t2 £t2't^M) . ffl 

m±.ftt>-yuz<7)M-3mm&z\tiz%y) mm 



2 ) , mt<*iS*-)l-mim&^$&&i8,%.$:Ml. 

xL&oztiztch. ttz. ±i> j.-)vmm%.mm 
<oi$jmTt-yiiitMi7-yx$>z> tzth. wcmmmco 
mwzft- xwmmm. ^mmmm^m&.±izmm-t 

h z. t m%iz®miz%&tztb. mm&&jimsim. 

mm^m^nmix^h. 
[0033] < 2 > ^mm^M^mm^mti: 

[0034] ^&bm® LtzmfcRcr>m&zm&-t&tz 
tot, mm^mn^mn ■ mmh-m^t. 
*>f~r>Ay v-<7)m&frt>r%mx-fo'>tz„ 

[0035] ( 3 ) t-?l,ZMi-Z,&xmjlcr)tmMzm 

mix^>^~^imtmrthz\t. m^mmmcoN 
a is^-ti-nmi i oiz&±<?)&mz%z.xv>z> 
a 1 . mmm25iz*Ltz£?iz. %wm^<m^\ s c 
\zx K>mi&mAmmi-hfzit>. nmmm®%con%. 
mmwwz'tt^xmm'mzmMZit. wm&m&m 

tztbnt- ? \,zn^h &xm-htfmm lx , N a s ^ v 
*-)\smm<o^*>^-wmy&TLfz. 
[0036] ( 4 > M^comm^-m^mti: 
^*SK^Ssxii, 03 lco^mx'^tm^m.^ 

C.Na S * 5^-^«)W3;§^I&f£T'*>i> C i: , 
[0037] ( 5 ) N a S^i/a-^mMrt^yk^l*] 

coi&js^^#^2:i;„ mnmufr t,<?>ikm mm 

£lYlX9\-mzmftZtl&tzlb. NaS^yi-^ti 
m^¥1rmz^^xm3 1 t^-f-J: 
%±LXL3.~>tz. 

[0038] ^HJ1<i, _hiaSL/c*^#l: IXZZH 
a^^S^m^ra^SISr^t-rS 21 i: 1 COS 
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i o o 3 9] tti. *mv&. t-jjL-jumz.ixmwn 

SLZ&mtfefcftfiW £ Zb* Zc0W,2cr>mt . 

[oo4o] ttz. *mn±. *:i;jL~im~<xw.m 
-jtfc-t & ; fc £ 3 <n a w t -r & . 

[004 1] 

»»*«>z<K«ai** ( «i. « h y * a - mmm > 

&iPFmmtfxiJ i nxztifz^^ >y?9 >xm t - 
[0042] mxm4nw6 izw&ttimizxtus, 

HulBt - h am S5ia!!S«MiA§M^i' 

tz^mmtixii . mi a&jortcr>j9f£fiH 4 -caw LT 

[0043] I»*:E77®8Kte*iLfc&WcJ:;fti£, 

^m^m^Mm>mmz^fXT-^-mzm 

izx y -y h«<R(t^. 'J •/ Kfc J: 0 
[0044] 1 OJbW 1 1 CtBttLfclHBfc «fc*i 

Jll 2(c£ttU:J:3fc, mm&<r>±m£%wL. a 

[0045] ffi&g 1 3fcE«Lfc«H8t:J:*itf , UE 

^fxjgt mizm^timmm^mzm^tih^m 
mffxemx&jimiLx. mitt&mtfxtmim 
imattm&k comm^m^.&.mzm.th ztiz 



i o , mat- ham roff*HB4ftiaK&«9ia* ^'i- 

[0046] tmm i 4 fcBttLfcjfiwt i*uf , Mia 

*> ^x a . Me t - h am ?<?>^m%mz&^ <it% 
o . ftia?in^^^7!) 4 H?ie#iSM^^iii±('±#L 

US. 

[0047] If^rR i 5 IZsmttzmUzJitUi „ ffld 

* tTV^< i -5 IdSfe^ix, l?iaiD»SBcoa*3WK^ 
»B»fta«U]lTfc:»T Ufc*^fc:tJV^Ta« filet- h 

am r^mmim-i < * t * s * 3 t=is« $ *it ^ 
[0048] fi^jgi 6fcEaLJt«wt:J:/itr. frie 
tmmi&mw&fr^mz{mfflteiBj£izpmt& tx 

[0049] 1 7 KeaLfc«Bae intf , stile 

mmim.fr mmmms^mzmm-h± xn. mi 
imMtfffiffl&#wcvmmiftX'<?>&Tfcm txm- l 
x^KtmbWMizmTL. m^d^mw&i&immtt 
mmkiBte*mz.&imx'i±. mimmmtit-h 
>m 7"coT-m%®i,zm^xmx'&&fcfrm*fr%ifcv>!iM 
its^ ^xmr-tz x 0 tzmzztix^i . 
[0050] tmmi 8WE»t«:JMKcJ:*ur, ±a 

Lfc*M*iBfciBa3 Jut* v 1 ^ -;PSZ»:m?t65:^- 

[0051] tmm 9iztmLKmiiz£tni. mm 
* i;*-;um=L<xmmffiBir-isymt l zm®mziR 
$u PftTs ^ v a -^sny:m?ftisiRVf[ia7-- v 

[0052] 11*312 0 izmtLKmUzi: hil. if* 
m 5 X(i 6 KieSSco* x'i-^SZiJ^fftS: ^-^V? 

nzwmwMvx^/v^mhhhuz. m 
mmtfttmx'mzti&tttttf.®&TBf8LL. mm. 

[0053] ii*«2 1 tsaiLfcjMUcAjwjr, Mte 
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aziWKt * mmmz&M lt uft . 

[0054] ||*II2 2 lzimLK%.mz Itltt . it* 

ft t fc fee Mieii^t- w-^r r^uaBiaiWfift 
(00551 iiitr, mm. ^^^-^mm. 

■mim<8>mi,zmm-t&z.ttf?j:<%<o. -Kmrnnrnm 

[ o o 5 6 ] t . t^'jL-ynria^fftw^rasw* 

iwwsr -r ft £ t & < Scm^frffljg^f mztt ozt 

[0057] ±Mi<%&mw. (°i$:=i>y7?y 
mt-hJU7) m^x<$m csm) zm->x^ 

* ft£ Ltiim&nWf&MMt -Tft C t jfl*r* ft . 

[0058] immm. 
mt-b>UT) nmm®zm®.®!%cr>femzmkLtz 

i>, mmffiP^TKTS-ffijc^^-rft^-^fflg^ffi'T) 

^h^rft. 

[00 59] ±JSLfct^a-/l«ia3.i-y 
[0060] 



ft. 

10 0 6 1 1 01 ti^Bjjtf&ft N a S^y'i^Uffi 
1 SI/^CDN a iSj.-jl-MM 1 CiftJt^fi^aei 
B 2 £ W&Wfc^-r^fflHTifc 0 . 0 2t±, iKN a S 

* it*.-)imn i avails 2 fcfwwtiRi-fliipH 

X'hh. t£ii. 02(4. (5iJ^{f3K(ca^±{ff>it^N 
a S ^ ^'i-;H;?ftjL - y f- (cfev vz „ -eco* StfiS 
■f ft^^jL-z^HfeSr^LT Uft . 
[ 0 0 6 2 ] N a S^>>.x— /HKfi 1 (4. 0 1 &V'02 

OBHBSSS 3 1 . £ <50Bt^H 3 <0rt*fcJRS3*ufc& 

?W«*»NaStif#; 5-5 fc „ « 

flfiifttt»384 £^t«!gSS 3 t*)^5rft«ftfttJ!M6 fc 
Sr^LT^ft. 

[0063] Bt^SH 3 o =2r*^^ST 
■ ■ ■ 5 ti . «jtt»A$3» 4 |*i»fc4tt(CiK8 3 nT ^ 4 . 

* . mmornnm 5 ••• 5 *«as^ t ^# ( 5E« 

SElft^fflWia* L^>- •> b - ? fe^T V > ft ; 
[0 0 64] tt«m6«. Br^H3<7)SSIMt 

^*X2r^«L-CffM$iiTV^ft. -tLX. Z<7)&Vm.6 
li, B^«S3«WM<0«±giit=»L-cerS*S^t« 

ft. *<!OttOT6tMffl^»t«^IBaafctt, 'BB»»3&» 

<9»*5n«BW!MHaiJi 1 i**fzmziix^&. z^a 
tm & t mmtmm 1 1 1 -cmhr^ss 3 co±msp 1 2 * 

BtfiLX^Z. 

[0065]$ t>fo^ N a Sty'aHUi 1 * 

*tw«^^ai^a 2 ft L^sw^a v??9> 

XMb— (variable conductance heat pipe) 

[0066 ] ^3y^^yxIt-NAM71 5 

tixm±M&wmmB.\ ommizmm^n. ^wx 

««10<0ft5f?»J|^)ft$) t^roT^ft. 
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*). mx^-rmsxmm^mm-t^) . 

t. mmmi set. tm&i5ntfrt>mf&£ixx^ 

tfz.*itfX®& *3 2 0tv^ ) . #*«f*9»l 5A£ 

flust-*;^ r^)gia(±ffif^W2 1 -dftHSiiTv^. 

[0068] MigB 1 5 B rrtttt, # 

XffiS 0 2 0 lzm-J< ^fflfatfXWffiS LX^t . * L 
-f-w^rrtWi. *co?&£facft->Ti&J&7 -r y 

h. W.m.y 4 y 1 eui. Wtfoizmmizx y 

[0069] »SP 1 5 D Zmmt&'U 7"i±, _B£L 

SB 1 5 dsi/to^s 1 5 C £*6£-f &^-r r (1110 

tic?)W.ftX'i>mmx'£&. muz. ^mmmrnxu. »je 
a (r^ys*/i^a^s#iffi^) ) Srfflv^rv^. z.<r> 

©2 2 0 0°O- 3 5 O'CcOiefflT' 1 8 7 mm H g~- 4 . 
5kg/cm z tt*). i$£Ei> L < JiME-tfltf . ±IE 

[00 7 0]-*, t- WW 7*1 S^rtffifctt. 0>R 
<f A«tt««B»T»JfiS fit ^^/^2 5 Mfttf <?>ix 
T^*. Z\<r>*)A 7?#2 5ll ^£ixfcftdft$f*:M 

*^wf jEE^fci mi 5Dm^mm.-th^y^ 
yymft*ft%:o£oi,z%-ox^&. ttc. t-ww 

SB l 5 c ^iEtJAM rttt. SK^-f remx 

[007 1] J^Lfc^nyr^^Mt-W^ 
7*1 5<0«IBS:H3*#gaLTiBWS. 

[00 7 2] MfeSPl 5D£0iaK*«Tl (NaSt^'a 
-yKfftODaKftsBWttBH (300t-3 50*C)l*l 



mLXftbt-h'M 7*1 5tcMALTV^/ci6. » 
SP1 5D#M!*£ftTi>, -^cOia^'Tl £j£fS£T 

ktf&U ( rjDfiSP^)ffl)STlA<<Tl 

fas* t - h tv^^hs ( oi "j . #BiEffl^ 

m t^O ) . Itltf-oX. MfcgBl 5D<0iSffi*«Tl 
(c^r^^fcofijgiEHT'fi, -JK^fclal^c. 03 

SfclBHI^SHttit^Tia^gfl: (±#) *«JS<=SroT 

03+ r aj ^fiB (»^S1 5B(^S«) 

[0073] JnfigB l 5 DwMfctfJi^ -eoiaS^T 

6. zcomm. *®M#xm&ffi&±fi-im>it)&. 

[0074] JPfigU 1 5 DtftfBJBEtfTA fc^ 7»» 

#xmm<n±mzft^xmm^mm { wmi 5 

BtC^ri> t , M7 ^16 5:^LT«iffffl«i 

nvmx'it. ttz. msmi5B<r^m^wmmtiy 
mz\-?x^z>bvxi±%wx. mmmmi. imtt 
x'ysxhh (03+w^ta \,znm-hoiK # 

S3) . 

[0075] MfeSP 1 5 DcOSScO^ «l)±#Cff -> 

Bcofc^mmizm^zGmmmftmtf&z 0. 
*<T2 («i.«f*ti3 3 o'o a±izmt. ^&ffi#xm 

fmffiAQ2 imt>tlh (B34MB) . icOfc^, Tl 
~T2 OfflSI^{i0iRtt'»5"C-3O°CfJ>O, mUffi 
*<ojt«, CRttTQ2 /qi >>ioj fc^rorv^ 

[0076] OlM^ti X 0 fc. *HMJB©Onrsea y 

r^^y^at-h^Mri 5«. mspi sDcogue 
s^tfcjc t r mm 1 5 b fc»s-r*a*iB;jf**»# 

[ 0 0 7 7 1 k i6T\ 1 5 BtzmLiiMS&tf 

x-m 0 2 0^* xmmzmz txitot. #xm 

*)2 0 <7)i&mtf1£T L . * ^*'7.jg4 020 co-m. k 

4. 
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[00 78] ZZX\ *mHffi!B0)t-b/W71 5X 

1 5 A . JJc&gp 1 5B, &tf Br»gB 1 5 c <w?<f rrttc 
f"ftg## 2 6$- if ALT i)f£#Xffii OnPl 5A>#fU) 

» < mm l t . ±« vi&rWMxtmwmto 

[ 0 0 7 9 ] > #SH*®ffi?>t- h^M T 1 5 T" 

% . ffcSSiLl ) S - 1 4W?& 6 1 fc t> 

[0 0 8 0] UitfoT. t->;i<f 71 

y 2 2 C^-f 7V5«dj fatsifc;*. 'J »/ b 2 3 ZXtlX 

mac?* >mms%fmxto£Wi'>TftmLx^&. ~> 

1 0 0 8 1 ] tfi: . mWMmT , BG»7 -f y 1 6 £fln 

r a j j±tf;::fcft4ifc»7 y l 6coffi«(i. £fc«o;Sfe|& 
7-f yi 6<0ffl»tcJt / <.TSt>/hS<^roT^l.o Lfc 

* ? -)T . tfxist K>&i5 AM^tm? 4 y i 6 comm. 

[0082] bZ*>X\ NaS^y'a-JHil^il 
UTSffll^^^-^mM (02cO-^H#BS) i:&L 
4. 

[0 0 8 3] Ltltf->X. NaSty'i-/HilH 

4. 

[0 0 84] -S&1<5»- • • jKK8830)ffB£fi& 
rtl/C*MR*4Mfl&;h.4MI <02+*>«Ka) . 

[0085] *20«8!Brii. J^LfclifiE^^.S^ 
y'a-^Si 1 n&m&.<7)±¥ZW& I X , NaSti? 



[0 086] ZZX\ 5I$3>-/?^^Ib-hAM 
7*1 5 Jffll^iP^fciSN a Stya-;Hffil 
<0«fftfflffi<0«r^ £ H 5 fc* U £ com 5 £ #BS L&rt* 

[0087] F^CO&flKWtemfiJS (Mi. if Ts =28 
0°C<T1 (300°C) ) tlS5g$tl7tNaSty' A - 
/l^fc 1 j^iBW^BBtt-tS b . t i/a.-;^* 1 coiag 

tll) . 

[0 088] tis'x-flswmm&Ti zM*-x±.%-t 

tftmulX *««*3Wc«ro-C^*', 

•e^±#*-7'iift«^fi|< (05 ;B«atll-tl 
2) „ ZIX. ti$?T^ (05 ; B9fi|tl2) , ty'a 
-/Wm?t6fflJ^tig«aJ^ (Tm =T2 =*53 3 0*C) 

[0089] WMMT^i^J 1 

t& (JfcWW) (cBSi**** (05 ; *Btl2~tl3a^ 
03iCfcit-g,T2 ->TA T'^*85S«0«^*#M) . 

SS^T* (ffi# ) *«»^fc:Jg^*Hc^0, ^-cO^T^ 

1 £jt-f«> (05 ; S#ratl3~tl4St>*03(Cfclt«,T 

[0090] txA-zl/^HfiiSS^Tl *i!8i.TKffl-t 
03(c*-tJ:dC. t-hAMri5WM 

(05 ; i«iati5) , ftmrm (05 : »7«Hati 
6) . ftaftmft (05 : B#p H ni7> 

LTt) ( tl4~ tl5~ tl6~tl7) , t^i-yUfflffl 

mmmzm*?Mz&i&ix^<tz:ib. t-?mzm^ 
xmteummmL%<xt>. *i?jL-/uwm&ii: 

W&mmiSJ&Tstzm&t&Zbff*^. %is. 

STs Lt-^CU^W (Ts -Ts'=AtT* 

£<OAt*<roj C^r^vO . Zti-?ticr>mm& 

mmzii\m*cn>i8&Ti x-Mmzti&titb. ±<mmv 

1 0 0 9 1 ] jyjbj^fc J; 3 tc. 

*i/*~tbWms.<n±Mtzr& tx t- h^M rwftsi 

M^iiJirrSfcto, «?fiS«fflJ£Tm iS)a<7)iSS±#* 
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«fflJ&fr?SJSTs tries * T'O* S>*-/l*0»T#- 

[0 0 9 2] LjtA s ot. ^ as^-j a.-^mmmti^ 

JteittSoS-TCfc, H5<0fi»H (CA ) T'jrt X o 

N a S*s/*A-;MKl!!<?)JWSB*ia'Sr-«Hl0S*r t> 
(8W»7ll$raitl2--»tB ) . QSOfi&tK (CB ) T 

[oo93] ^5r*>*>. imwmm^ms^m^ 
«\ n a st iSjL-ivm^fa&jiRi/wmfszmto 

[0 0 94] itc. XmmBlzXtltf. 

f^fr&^cob-h^Mrfcffll^fctcJrO, b-^^ 
ft«MfeltiB«Ts fttrrs'fcA??* (At) 

[0095]$ e«S*J8t**!UB 

[0096]$ ^iZttc. *m&mtzXtM. N a S 

Wft^n^h 4. ft***® 

[0 0 9 7] *LT\ ^Jfi^cOh-h^MTJrffl^ 



-m%wM&mzt^x%wjttwiv£zmm 

X'*&. 

[0098] *SOt»!B<0?ftflSlllS'«lifcN a 

t v jL-fumm^-- 7 hcfcits 4>stcf2B-r § * ^ * 

b <J 7 XRtfEft Lfc N a S * y jt-A-mftx^ 7 h * 

[0099] E|6ti, tr-i^>^3 OHz, 

31) 2rlix.JtNaS ; e>-'j.-;^ffi3 2Sr, x3trfa 
<*#01) t3«. y^fi (8*1*1) fc2*L z*|*] 
(B$*|6l) £5ffiL 3iiOcThiJ^t(3X2x 
5 ) (CiefS L£N a Styj.-;Hia.^7 h 3 3<0- 
WZWiMtolZTjitjEWM. @7li^NaSty'i-^ 
fliftjL- •/ N 3 3ct)I1®@T'$>I. . =5rfc, b- h^M 7° 
3 1 £OKfi7 ^ > 3 4 li, — PON a StiKyj.-^ 

[0100] 06 (cJ;ii{±\ #N a sm^^'^-^3 
2<7)b-hAM/3 1 co^fil^ii . iSSEb - W 7° 3 

^flf^S. -e-LT, #NaSty'i-;Hl3 2* 
Mt-y 0 i SN a St y a-;Hi3 2 }: 
IHKfcL mmt3 6timmil.Xti<0. PaStyi 
-;W«?fi3 2*5*i"& b- MnM 7° 3 1 

[0101] ±x6L)tJ:3tC, ^NaSty'i- 

itLXttbtlhtett)^ *NaStya-;HM3 2 

,4m. mmx'm.mwmi-mtzti^x®®L 
x. tthhmsmzmik-thzttfx^h* znn. 

mUz&^X&N a S*ioL-vH5ft3 2<r><$tSimmfi 
nW&zm&^htzWz.&gX'h -> izmtti n a s qe 

*4. L1zW~>X. NaS«6^v ! 3.-;W3 2Sr^ScJR 
§L^*^ N a St y'i-yPtIa-7 h 3 3ift£03 

[0102]$ ^>(C, *HM»«T'{4, N a S^E^a- 
;U«ft*BrJS®H3 (W^SS (M$8»S) ) fcJJB» 
1 2 (ft««6. Kr^Wl 1 ) $:ffl^Tffl^Uc* s (H 
8 < a ) AIM b > #!S) . **«HttifiKRJ6$*i.4 
t<7)t1i=5r< , «itf . 09 ( a ) RV ( b ) tz^-tX 

£2§It) 3AfcaKfflHBB3Afc»|*rt-4««H(BiJ!fe 
^SM) 3BZ:lt^L. **Ua^BBR®l»*HWi 
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[0103] ZCOfJ^-ll-mmmi. 06-07T 

mmtm&xz t- y 1 5#t£tt t>ti 
mm <i, ^i^w^ii^^ws^s-c*).!. 

[0 104] ZhlZ. Ell 0 (a) MS (b) fciti 
tf. SSsSSrb-h^Mri 5#f£(t^il*:fIMBi (Br 

commmot-t&ztizx*), ftmzi&^zti&m. 

[0i05]t; hx\ *mtmBZ'ii. t- w\M r 

i,zm%.ztihhcozii%< . mm®%3<o&mm®coft 
own. mmnmthmmm) m^n^timnxh 

±V>. -ftth-h. 01 1 (a)&tf (b) (C^-tio 
{C. — *tc7)b-h/\MTl 5a$.tM 5b{l. 
n 5 a&tM 5 b£?3liS|gB*>m^25 3«^|t]-ri,ffl| 
SH3 a&tf 3 b ^K^ix^^h i -5 (cffig £ft 
TWg,. *LT. 31^471 SaSt/l 5bc7)M!^ 

A^^tcit lx \%m.n izMf ^tixmrn^tt 3 
ami onmzmmn. ±^x'L^mim^.Lx^ 
znmm&\wnmz , imziih\.-\>>MT 

1 5 aStXl 5 b VtWi&OVM T^tl. MUifeM 1 

o cos $ «>» i / 3 $ iz-t h t mmtomtf&i > . 

[0 10 6] ZcO£?lzffi&M$93<Vttlft-t2>Mmffi3 
aS.tf3bt. -e^l-efLb-h^Mn 5aMl 5 b 

[0 107] $f>fc. 01 2t*tJ;3(:, Bf^SH3 

<7):£T<Of®E3 a-3dffi!ltb-b^M7-l 5a-l 

5d*zii?tLisni-xi>£<, z^zfamhrnzfai-Z 
[0108] zix. ^mmmmxn. N a st^- 

fflVvt«l£l7t#. #fWCtl. b-WNMT^fflO*: 

^simmx-N a s * ^i-;n:?&sr^aj-rs«t-*^ 
£*\ t^-^mii (cow&i&m nmmziz. at 

fttttc L"Ci>±< , t fz*<7>±m*?fmtimBX'm 
[oio9]0i3ii. ±mmfjm&i\ftmx-m2ti 

;HKfc4 6 £ SKjcv HJ?x#(4x2x4) Kffiig 



•? . 0 1 4 <i. imnmtss* vyai 09m 
iEai0. 0 1 5ii. ±iem?a ; €:i>A-^--y h4 70 

[0 1 10101 3-01 5{c*-TJ:afc. 
/1-4 6 (c?)P»SSS4 5) CJi. ^-yy?'48KEL 
fc (ffifiOt^jL-^tftL*^) WJ£-fS2-?Oflgffi4 
5 a. 4 5 bifct- W*-f'75 0&*tlWVS.» btlT 
o£>. iTt. ^M75 OcOSdSt^ 4 V 5 1 11. Brf*^ 
214 5c7)(HJB4 5 a&*/4 5 btWr(Cl£S$ixTO 

[0111] Sift* v ■1-/1-4 6 (cOBr^g§4 

5)<r>mitf. wmm/wmti^nmx^fihiKn^. 

IkX'hhtzth. 01 3—01 5t^-t±3{c. ^mifi* 

lzffimim< ( v^*>«>4*»Kfc: ) SSTS & . 
[0112] LtatfiiX. ^<r>w^ : Ja.-)V^-~y 

[0ii3] ^3t. h-h/^rsocigj-t^sisjs 

7 V 5 1 WI*SSs4 5c0ffij|ffi4 5 aS.^'4 5bl; 

wciga-rscfc^T'^s^. >5 1 

-xzm^-t&zttfx-zh. 

[0114]$ <^(C. m?t ; E> ! J .-;L'4 ec^^Sr^Fia 

#ttBX'mzi\&?intmt Ltz®&. 01 6tc^-t 

J:3tc. lK ; e^'j--;i'4 6AS:6ia-fo^r-C'. 
t=ffiia*«r * S J: 3 CSofcBWSS-trciBW-ii fe 
^Iffi-Cibl., i<7)l;d(3ffi|g~ril«f. b-h/\M7'5 0 
hifWiS^WZ&^J 2-—)lA 6 Acoilffltl. 
^4 8 fflilO 3 ^WMS^^^PtFBWJOfilSi: 18^4 
ofc^rO. mr*S01 3 c7)* i-' i -/HiiSISjt i: ifc^-T . 

[01151 ±&lizm&im&v*<nSBme 

*^(i; l rixt^$ix| > i >tf r ) Til : Sr<. 0IIX.J101 7 

-02 1 cijct 1 3 1 . n a smawf-^-^mite^ffl 

[ o 1 1 6 1 0 1 7ii. wt ■ &mmm>m®ffi!8.i* 
■tmx-fo o.0i7 zm\>*xm* ■ iss^m^m/mm 

[01171017(a) (kw%) ^iix<f. mmm 
5 5co<sflaes«s-f^y. «g*^x. &i>'m^tc«- 

itLx^.mm§5 7tzm(yti, m^mmmt ixwmz 

[ 0 1 1 8 ] 0 1 7 ( b ) (RTOf) Idixtf. 
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[0 1 1 9] 01 8fcL SiS • *«€MO«lliSfi 

j&$r*-f0-c$> 9,01 stm^xmsa ■ mmmmnm 

CO 1 20] Hi 8 (cJ;;h.fcJ\ IES60cok 

JSEtt ( Z n B r 2 ) SIM *V < Z n* + ) » ft* 

(Br2),lf (2e- ) %trtxkfa<r> 
Mm ( B r2 ) ttiESffiJftKI|6 1 Ica&ft, *flf$ix 

£il-?T£ffi6 4{|M£»lU «««»3i»^«tt5*t* 
If (2e- ) ££frHRoTE« (Z n ) 
[0 1 2 1 3 tti. 018 (ftTOf) Cfcihlf, £«6 
( Z n ) jW|#lEl»te*F ( 2 e " ) ^WttH I 
XW&4*y (Zn ! ') fc&D. *<r>E«M ^(Zn 
2t ) * J «K««^^LTiEfig6 0(ra^Sfi-ri,. 
IEMtBrj^«6 1 fr^miLtzmm ( B r2 ) (±. *y 
r6 5*^UTiES6 0«^»IW4. JEffi6 OH^ 
»L*:ffiSB>f *y (Zn^) ti, >MB0»*»fe«»5it 
tzWf- ( 2 e " ) RtfJWB (Br2 ) iRJSLTHttE 

[0 122] £f>(::01 9i±. Uh'-y^X ■ 7D-ff 

m^ummfS.^'tmx'h •? . 0 1 9 £jbv vr pk7? 

[01 23] CrVCr'^y^TOCIi^C 

1 T-4>*^ssa^«*»7 2 KjM<otL, lap*?-?**; 

Pb0 2 +2H 2 S0 4 + Pb- 
Pb0 2 +2H 2 S0 4 + Pb*- aim 

[0 1 29] (Pb0 2 ) *>fl«S 

[0130] ja±(©-<WKft (#tt3H±02 3#Bg) {I 
^SrSiJt»-rs £ t lz£ 0 . *§QiJBfkOt - 7t 
[0131] t-wur 

-^-mzmmttzt>K *$Lmtz.tiizwm.zti& tco 



5. 3E«Sfl|7 6)^tt^ttajfC (St«) . Cr»« 
lc^t$h.l>. flte»>\ Fe3VFe!«?y7 7 7t:Ii. 
tftfc F e 3 M ^ y cOiS-ft*cOS^f?S ( IEfii$ ) 
y^7 8T«BWfJ«»fll7 2COIS7 9 (iR*^) ^i* 

6) *>^,«^2rgK0 (%m) , Fe 3 + (±Fe2*CM7C 

[0 124] ZCOl/Y*/?* ■ yn-WWMOMM&m 

^xWaStLtzup y?* ■ ya-mmm^^f-^m 

2 0(c^1\ 02OfcJ:mf, MffiJBtf'yJ'SOfcSx 
^>il^ft«*^y7-8 IT 1 kWX? 7 7 8 2<?)affi 

tcM^ix, ^gPEiss (mas. m) ^m^mm m 
*fz. mm?y?s3izwit>h.Kwm 

tf#y784X'l kWX^ y^8 2c/)jEffi^^il N ?h 

gposs (mm, nm frt>^$5mz mn-tz) . 

% a , ^y 7°8 5 s )K;p^ y j< h >) -ffllrt 8 6 9 o- 
^ hi) -ffl«68 7 , 0?&mEEill5gfflira 8 814. ft® 

mfiy78o&T/jEmm?y?8 3tz&v&m<m.im 

[0125]$ tfcifc, 132 1 {± s <m«<o«mfli 
m^tmxfo*). 02 i ^ffl^-c«s«}i^«ff]sa 

[0126] zcomwmmt. #x&9 ovRvmb 

3 (IflKS««fc:r»ft» (PbO, ) , Mfi6«9 4 
(ft«Sft«t« (Pb) ) fcfliTHS. 4fc. «f 

9 1 rtttt. moi»9 5 (#«h 2 so, ) *qa»s 

[0127] i<olS#®6<0S*W^Ke^S-tlTt:* 
t. 

[0 128] 
[f!tl] 

PbS0 4 +2H 2 O + PbSO^ 
PbS0 4 +2H 2 0 + PbS0 4 

(1) 

^wnmmifflNZithtzMz. mm. 02 2t 
^stDgpi 5Amii>c>T—>*-mzm&Lxi>i 

[0132] t .1 ±^LJt«-H»@T14. ^ffl 

■c. *<n£?%ttm&nmmmzistxm)&im 
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o%<%mmzm^xi> 

[0133] 

Wl^-<WKft&tf •/ 1- lei 

t- Ks^fff^t-^. •anasarca 1 ) a# 

-**< MS* L&*< 6 * i^* a - ;tfflZi«ffi<oai*SE!ea 

tfawsisBse t »rset:-r s fc*> . t ^ » 

[0 1 34] ifc. ±*U:H«J§at (MitfBRCa^ 
tf>#x £■ •£ t fc =* HtffiiOBf fmm b-t&zk ti s X* # 

[ o i 3 5 ] § tt, iatfcjwaia <M*HnT3E=f 

[01361 S&fcifc. ±S6LfcJM»ilS«:fllifc* 

y A-/i^z<WKfex^. y i- ?:«-r & ; t htz 

[03] «1^3>-^?^yxit-hAM7- 
[04] ^3/^?yxit-h/q7f(:ffli^ 

7"57„ 



[06 ] tyi-;HiaZ'y HO-CTSrlRlil&Wt^-r 
jEE0„ 

[07 ] tya-;Hi|iz 7 hOHH^ffn&tofc^t" 
<IIE0. 

[08 ] ( a ) (4, *Wfim^^3 ? VXI 
t - b /U 7° Sr ffi I tz N a S * : J jL-t^mM £ Wtumiz 
S-TjEBBH, (b) {4, sHEny/^^yxSt-Nt 

0. 

[09] (a) a. «3y^^yxlb-fAMr 
iEffl0. (b) Ii^ ai%ayy7?yxmt-\~JU7 
(iS0„ 

[010] (a) t4, 

■tmm. (b) {4. ^fey^^yxit-h/H 

r*«i>t N a St ^'j.-^m?ffi^^JSr«fBSWc^ 
[011] ( a ) *«WOldl^J||C5S3P0ltfllb*N 

®0, < b ) *wmmmm<?>%Mmfcfob& n a s 
t y A^/i^wai* **>»*rasi* «*wfcsrr«Bi 
0. 

[012] ^mcommmmco^mm^hi n a st 
^\ 3 .-/mm&t>'^<7 ) ^a]gs5r«B&wtc^-r¥®0„ 

[0 1 3 ] N a sm?ffit yi^ai'y 

•fflwrnsEi. 

[01 4 ] 01 3iON a S®ftt^ A -;t-JL- . y V^B 

[01 5] 01 3 1 4«N a Stity'i-^J. 
~-y h£ij?t*WWffiH. 

[016] N a SlI^y'a-^-7 bcO^flS^ 
^]$r^-t«tBH I ffi0. 

[01 7 ] ffiSB • tg*«?ft<0«lii&«|^&t«6^ISaSr* 

[0 1 8 ] #is • m^m^^iiiBS^^aixii^iia^^ 

1-0. 

[ 0 1 9 ] V H y 7 X - 7 n-ff2»ffi<7)$B&«f£&tf i) 
[02 0] l/K^W • 7a-^fft^X-rAcO-09Sr 

[02 1 ] isw*jte<7)«B&ffl^^^-r0„ 

[02 2 3 h-h^M r£0fc»7 < ><?ymw&km 

[023] 4wtiix««<ottifiaima*w"rB-* 

[02 4 ] 'J f-'/'ASr Ji®S!fM|i Lfc««i«rJWKft 

[025] mkmi<r>i!imm^)mmmtm^mm. 
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[027] ( a ) JiN a S*^f*«oaiJi^«WSWfc* 
■*S*tH* ( b ) J±. ( a ) fct5»tS AiBfcfcH. 
[02 8] 8E*^i/' A ^iS^NaS«|SISW9 

[029] ^*con a s^e x A-;i^m?fiom?fiajKco«i 

[03 0 ] ( a ) fifcfccDN a S*yjiT-yHiaz 

1, 32, 4 6, 46A NaS^y'a-/Hi 
3 t 4 5 EfcGifc^ 



4 mittfSttSS 

e mm 

1 0 

ii,36 m?m 

1 2 ±^gg 

15, 15a— 15d, 3 1, 50, 50A «I^r?y 
1 5 A 

1 5 B ftJRS 
1 5C 
1 5D 

16, 16a— 16d, 34, 51, 51A, 98 ft 

3 0, 48, 4 8A isV? 

3 3, 4 7 NaSty A -/H|a-7 K 



[HI] 



[02] 



15 
16 



I 



2< 



16 

15' 




KB6] 



[08] 



32 



34 



3! 









i i 


i i 


i i 


i i 


i i 


i i 


i i 


i i 


! 1 




i i 


J i 
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